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ABSTRACT 
While scientists are still debating the level of climate change impact to new 
weather patterns, there have been some devastating natural disasters worldwide in 
the last decade. From cyclones to earthquakes and from Tsunamis to landslides, 
these disasters occur with formidable forces and crushing effects. As one of the 
most important arrangements to erase the negative influence of natural disasters and 
help with the recovery and redevelopment of the hit area, reconstruction is of 
utmost importance in light of sustainable objectives. However, current 
reconstruction practice confronts quite a lot of criticisms for focusing on providing 
short-term necessities. How to conduct the post disaster reconstruction in a long-
term perspective and achieve sustainable development is thereby a highlight for 
industry practice and research. This paper introduced an on-going research project 
which is aimed at establishing an operational framework for improving 
sustainability performance of post disaster reconstruction by identifying critical 
sustainable factors and exploring their internal relationships. The research reported 
in this paper is part of the project. After a comprehensive literature review, 17 
potential critical sustainability factors for post disaster reconstruction were 
identified.  Preliminary examination and discussion of the factors was conducted. 
INRODUCTION  
Natural environment, which has profound impacts on the social system, is the 
fundamental stone of the human society. In line with Burton et al. [1], 
environmental flows consist of positive flows and negative ones. Interacting with 
society, the positive ones are resources while the opposite ones potential disasters. 
Unfortunately, our society is experiencing increased number of occurrence of 
negative environmental flows. The number of reported natural disaster in 2011 was 
more than 350, which is almost sevenfold of that in 1975[2]. And in 2011 alone, a 
total of 101 countries around the world were reported hit by 332 natural disasters, 
with more than 30,770 people died and 244.7 million affected, as well as damages 
of up to 366.1 billion US Dollars [3].  
    Challenged by this trend, effective response is in great need, amongst which post 
natural disaster reconstruction plays a vital part since successful reconstruction can 
help reactivate and redevelop communities by empowering people to rebuild their 
housing, their lives and their livelihoods. Although it’s widely accepted that 
sustainability issues deserve thoughtful considerations with respect to its 
contribution to resilience enhancement, less is known about critical factors for 
sustainable reconstruction. This research project therefore is aimed at establishing 
critical sustainability factors for post natural disaster reconstruction and exploring 
the interrelationships between them to develop operational framework for 
sustainable post disaster reconstruction. Since this paper is just a part of the project, 
it focuses on selecting potential critical sustainability factors and discussing them 
preliminarily. Their relationships and the framework based on that will be reported 
in other papers.  
POST NATURAL DISASTER RECONSTRUCTION 
According to many active researchers in this area, although slightly different in 
the expressions, there are three steps in response to natural disasters: emergency 
response and relief, recovery and reconstruction, and mitigation and preparedness 
[4-6]. In previous studies, a vast array of literature positions relief and recovery at 
centre stage to provide temporary shelter and housing for the victims as emergency 
solutions in post natural disaster interventions [7-10]. However, it is normally found 
that centre-positioned temporary shelter and housing usually leads to absence of 
long-term considerations, which often results in poor assistance to hit areas, 
possible future vulnerabilities, unfavourable living conditions, and even 
environmental degradation [11, 12]. In any disaster situation, it is a major challenge 
to move effort focus from immediate relief and recovery to the reconstruction task. 
In accordance with Moe and Pathranarakul [13], Post Natural Disaster 
Reconstruction is an activity concerning several dimensions which leads to 
complexity. Levels of government, local community, non-governmental and 
international organizations have their own stakes in reconstruction process, and the 
links and relationships among them must be carefully studied and established [14]. 
In fact, normally conducted in remote locations, Post Natural Disaster 
Reconstruction often faces challenge of variety of uncertainty, with severe time and 
resource constraints, and that’s why it is among the most demanding activities after 
a natural disaster occurs [15].  
One of the main aims of Post Natural Disaster Reconstruction is the provision 
of housing [5] and other supported infrastructure in daily life to redevelop local 
community. The absent considerations leading to failure of those projects may 
comprise one or more of the followings: limited knowledge of local way of living 
and working, as well as climatic conditions in the communities; lack of experience 
and local materials; and shorted insight of needs of disaster-affected people [8, 16]. 
And it’s quite possible that the newly constructed facilities would have become 
obsolete since the very day it is completed, if the desires of affected populations are 
not given proper attention [12]. On the contrary, a good reconstruction strategy will 
take into account a full range of complex and even conflicting desires of affected 
people, together with incorporations of future disaster mitigation into reconstruction 
process through sustainability considerations [15, 17].  
RESEARCH DESIGN AND DEVELOPMENT 
As principle of the methods according to which research could be carried out, 
methodology determines what data is required, how the data should be processed, 
and what kind of procedures is needed in a research design, which makes it heart of 
the research. It also helps to formulate the research framework by presenting the 
logic between the data and analysis. In the on-going research, the methodology was 
developed with respect to the requirements of fulfilling the research goal.  
By reviewing literatures on post disaster reconstruction, factors that are able to 
help to achieve sustainable goals in post disaster reconstruction can be extracted. In 
the process of extracting these factors, the number of times that a factor was 
stressed will also be recorded. After finishing distilling factors from existing 
literatures, those most mentioned factors can be identified as potential critical 
sustainability factors for post disaster reconstruction. Second, the potential critical 
factors will be tested in a semi-structured interview survey to explore the 
interrelationships among them. Third, data acquired from the interview will be 
processed using ISM. An ISM-based critical sustainability factors model will be 
established. At last, the model will be discussed and operational suggestions on 
sustainable post disaster reconstruction will be given according to the model. In this 
paper, only the first part of the research will be reported since the interview survey 
is in operation now in Australia.  
POTENTIAL CRITICAL SUSTAINABILITY FACTORS FOR POST 
NATURAL DISASTER RECONSTRUCTION 
As described in the last section, potential critical sustainability factors for post 
natural disaster reconstruction were extracted through a comprehensive content 
analysis of publications stressing reconstruction. 17 identified factors are shown in 
TABLE I. 
The list of potential critical sustainability factors for post natural disaster 
reconstruction distilled through literature study was presented to relative researchers 
at Queensland University of Technology and practitioners in China for comment 
and discussion. Therefore, this list can be considered suitable and reliable.  
 
 
 
 
 
 
 
 
 
 
 
TABLE I. POTENTIAL CRITICAL SUSTAINABILITY FACTORS 
No. Potential critical factor Source 
F-1 Good governance Jigyasu [18] Guarnacci [19] 
F-2 Multilateral coordination Shaw [20] Guarnacci [19] 
F-3 Sufficient accountability and legitimacy of organizer 
Limoncu and Celebioglu [21] 
Guarnacci[19] 
F-4 Sound evaluation for sustainability Plummer and Armitage[22] Guarnacci [19]  
F-5 Well-organized community participation Alexander et al. [23] Guarnacci [19]  
F-6 Balanced combination of long-term and short-term needs Ingram et al. [24] Kates et al. [25] 
F-7 Available resource market 
Horwich [26] Chang et al. [27] Rose [28] 
Chang et al. [29]  
F-8 Reasonable resource allocation 
Boettke et al. [30] Chang et al. [31] Fetter 
and Rakes [32]  
F-9 Appropriate land-use planning and policies 
El-Masri and Tipple [33] Limoncu and 
Celebioglu [21] 
F-10 Considerable building materials and construction methods El-Masri and Tipple [33] Guarnacci [19] 
F-11 Pre-disaster planning   Tobin [34] Shaw and Sinha [35]  
F-12 Reliable infrastructure 
Limoncu and Celebioglu [21] Palliyaguru 
et al. [36] Duque and Sörensen [37] Luna et 
al. [38] Burton [39] 
F-13 Sufficient consideration of different social needs Aysan and Davis [40] Barakat [8] 
F-14 Integrated risk management 
Jigyasu [18] Alexander et al. [23] Bosher et 
al. [41] Jha [4] 
F-15 Enhanced local knowledge and capacity Jigyasu [18] Allen [42] 
F-16 Acceptable partnership of local, national and international Bava et al. [43] Jha [4] 
F-17 Effective waste management 
Arslan [44] Gast and Leineweber [45] 
Brown et al. [46]  
SUMMARY 
Post natural disaster reconstruction is a vital process in response to disasters. In 
order to get the hit area over through the chaos that the disasters brings, as well as 
prepared for future disaster threats, reconstruction should take sustainability issues 
into consideration and help the hit area become resilient in the long run. That’s why 
it is necessary to identify critical sustainability factors for post natural disaster 
reconstruction and explore the internal relationships among them. This paper has 
extracted 17 potential critical sustainability factors through literature review. 
Interrelationships among the factors are being further studied through semi-
structured interview survey and Interpretive Structural Modelling. 
REFERENCES 
1. I. Burton, R. W. Kates, and G. F. White, The environment as hazard: Guilford Press, 1993. 
2. EM-DAT. Natural Disasters Trends [Online]. Available: http://www.emdat.be/natural-
disasters-trends 
3. D. Guha-Sapir, F. Vos, R. Below, and S. Ponserre, "Annual Disaster Statistical Review 2011: 
The Numbers and Trends," CRED, Brussels2012. 
4. A. K. Jha, Safer Homes, Stronger Communities : Handbook for Reconstructing after Natural 
Disasters. Washington: WORLD BANK, 2010. 
5. G. Karunasena and R. Rameezdeen, "Post-disaster housing reconstruction: Comparative study 
of donor vs owner-driven approaches," International Journal of Disaster Resilience in the Built 
Environment, vol. 1, pp. 173 - 191, 2010. 
6. T. Lloyd-Jones, "Mind the Gap: Post-disaster reconstruction and the transition from 
humanitarian relief," Royal Institution of Chartered Surveyors, 2006. 
7. N. Hamdi, Housing without houses: participation, flexibility, enablement: Intermediate 
Technology Publications Ltd (ITP), 1995. 
8. S. Barakat, "Housing reconstruction after conflict and Disaster," Humanitarian Policy Group, 
Network Papers, vol. 43, pp. 1-40, 2003. 
9. R. Zetter and C. Boano, "Gendering Space for Forcibly Displaced Women and Children: 
Concepts, Policies and Guidelines," Women, Migration, and Conflict, pp. 201-227, 2009. 
10. C. H. Davidson, C. Johnson, G. Lizarralde, N. Dikmen, and A. Sliwinski, "Truths and myths 
about community participation in post-disaster housing projects," Habitat International, vol. 31, 
pp. 100-115, 2007. 
11. W. G. Peacock, N. Dash, and Y. Zhang, "Sheltering and Housing Recovery Following 
Disaster*," Handbook of disaster research, pp. 258-274, 2007. 
12. A. Oliver-Smith, "Post-Disaster Housing Reconstruction and Social Inequality: A Challenge to 
Policy and Practice," Disasters, vol. 14, pp. 7-19, 2007. 
13. T. L. Moe and P. Pathranarakul, "An integrated approach to natural disaster management: 
Public project management and its critical success factors," Disaster Prevention and 
Management, vol. 15, pp. 396-413, 2006. 
14. B. Coate, J. Handmer, and W. Choong, "Taking care of people and communities: rebuilding 
livelihoods through NGOs and the informal economy in Southern Thailand," Disaster 
Prevention and Management, vol. 15, pp. 135-145, 2006. 
15. J. Y. Wu and M. K. Lindell, "Housing reconstruction after two major earthquakes: The 1994 
northridge earthquake in the United States and the 1999 Chi-chi earthquake in Taiwan," 
Disasters, vol. 28, pp. 63-81, 2004. 
16. C. S. Hayles, "An examination of decision making in post disaster housing reconstruction," 
International Journal of Disaster Resilience in the Built Environment, vol. 1, pp. 103-122, 2010. 
17. M. Cernea, "The risks and reconstruction model for resettling displaced populations," World 
development, vol. 25, pp. 1569-1587, 1997. 
18. R. Jigyasu, "Sustainable post-disaster reconstruction through integrated risk management: the 
case of rural communities in South Asia," Journal of research in architecture and planning vol. 
3, pp. 32-43, 2004. 
19. U. Guarnacci, "Governance for sustainable reconstruction after disasters: Lessons from Nias, 
Indonesia," Environmental Development, vol. 2, pp. 73-85, 2012. 
20. R. Shaw, "Indian Ocean tsunami and aftermath: Need for environment-disaster synergy in the 
reconstruction process," Disaster Prevention and Management, vol. 15, pp. 5-20, 2006. 
21. S. Limoncu and B. Celebioglu, "Post-disaster sustainable housing system in Turkey," Obtenida 
el, vol. 15, 2006. 
22. R. Plummer and D. Armitage, "A resilience-based framework for evaluating adaptive co-
management: Linking ecology, economics and society in a complex world," Ecological 
Economics, vol. 61, pp. 62-74, 2007. 
23. B. Alexander, C. Chan-Halbrendt, and W. Salim, "Sustainable livelihood considerations for 
disaster risk management: implications for implementation of the government of Indonesia 
tsunami recovery plan," Disaster Prevention and Management, vol. 15, pp. 31-50, 2006. 
24. J. C. Ingram, G. Franco, C. R.-d. Rio, and B. Khazai, "Post-disaster recovery dilemmas: 
challenges in balancing short-term and long-term needs for vulnerability reduction," 
Environmental Science &amp; Policy, vol. 9, pp. 607-613, 2006. 
25. R. W. Kates, C. E. Colten, S. Laska, and S. P. Leatherman, "Reconstruction of New Orleans 
after Hurricane Katrina: A research perspective," in National Academy of Sciences of the 
United States of America, 2006. 
26. G. Horwich, "Economic Lessons of the Kobe Earthquake," Economic Development and 
Cultural Change, vol. 48, pp. 521-542, 2000. 
27. Y. Chang, S. Wilkinson, R. Potangaroa, and E. Seville, "Donor-driven resource procurement 
for post-disaster reconstruction: Constraints and actions," Habitat International, vol. 35, pp. 
199-205, 2011. 
28. A. Rose, "Resilience and sustainability in the face of disasters," Environmental Innovation and 
Societal Transitions, vol. 1, pp. 96-100, 2011. 
29. Y. Chang, S. Wilkinson, R. Potangaroa, and E. Seville, "Managing resources in disaster 
recovery projects," Engineering, Construction and Architectural Management, vol. 19, pp. 557-
580, 2012. 
30. P. Boettke, E. Chamlee-Wright, P. Gordon, S. Ikeda, P. T. Leeson, and R. Sobel, "The Political, 
Economic, and Social Aspects of Katrina," Southern Economic Journal, vol. 74, pp. 363-363, 
2007. 
31. Y. Chang, S. Wilkinson, R. Potangaroa, and E. Seville, "Resourcing challenges for post-
disaster housing reconstruction: A comparative analysis," Building Research and Information, 
vol. 38, pp. 247-264, 2010. 
32. G. Fetter and T. R. Rakes, "A self-balancing CUSUM approach for the efficient allocation of 
resources during post-disaster debris disposal operations," Operations Management Research, 
vol. 4, pp. 51-60, 2011. 
33. S. El-Masri and G. Tipple, "Natural Disaster, Mitigation and Sustainability: The Case of 
Developing Countries," International Planning Studies, vol. 7, pp. 157-175, 2002/05/01 2002. 
34. G. A. Tobin, "Sustainability and community resilience: the holy grail of hazards planning?," 
Global Environmental Change Part B: Environmental Hazards, vol. 1, pp. 13-25, 1999. 
35. R. Shaw and R. Sinha, "Towards sustainable recovery: Future challenges after the Gujarat 
earthquake, India," Risk Management, pp. 35-51, 2003. 
36. R. Palliyaguru, D. Amaratunga, and R. Haigh, "Integration of "disaster risk reduction" into 
infrastructure reconstruction sector: Policy vs practise gaps," International Journal of Disaster 
Resilience in the Built Environment, vol. 1, pp. 277-296, 2010. 
37. P. M. Duque and K. Sörensen, "A GRASP metaheuristic to improve accessibility after a 
disaster," OR Spectrum, vol. 33, pp. 525-542, 2011. 
38. R. Luna, N. Balakrishnan, and C. H. Dagli, "Postearthquake Recovery of a Water Distribution 
System: Discrete Event Simulation Using Colored Petri Nets," Journal of Infrastructure 
Systems, vol. 17, pp. 25-34, 2011. 
39. C. G. Burton, "The development of metrics for community resilience to natural disasters," Ph.D. 
3523093, University of South Carolina, United States -- South Carolina, 2012. 
40. Y. Aysan and I. Davis, "Disasters and the Small Dwelling: Perspectives for the UN IDNDR," in 
Disasters and the Small Dwelling Conference, 1992. 
41. L. Bosher, A. Dainty, P. Carrillo, J. Glass And, and A. Price, "Integrating disaster risk 
management into construction: a UK perspective," Building Research & Information, vol. 35, 
pp. 163-177, 2007/04/01 2007. 
42. B. L. Allen, "Environmental justice, local knowledge, and after-disaster planning in New 
Orleans," Technology in Society, vol. 29, pp. 153-159, 2007. 
43. S. Bava, E. P. Coffey, K. Weingarten, and C. Becker, "Lessons in Collaboration, Four Years 
Post-Katrina," Family Process, vol. 49, pp. 543-558, 2010. 
44. H. Arslan, "Re-design, re-use and recycle of temporary houses," Building and Environment, vol. 
42, pp. 400-406, 2007. 
45. J. Gast and H. Leineweber, "After the storm: Disaster debris management and recovery," 
Resource Recycling, vol. 28, pp. 24-34, 2009. 
46. C. Brown, M. Milke, and E. Seville, "Disaster waste management: A review article," Waste 
Management, vol. 31, pp. 1085-1098, 2011. 
